Bone morphogenetic protein-2 acts upstream of myocyte-specific enhancer factor 2a to control embryonic cardiac contractility.
Cardiac contractility is regulated tightly as an extrinsic and intrinsic homeostatic mechanism to the heart. The molecular basis of the intrinsic system is largely unknown. Here, we test the hypothesis that bone morphogenetic protein-2 (BMP-2) mediates embryonic cardiac contractility upstream of myocyte-specific enhancer factor 2A (MEF2A). The BMP-2 and MEF2A expression pattern was analyzed by RT-PCR, Western blotting, whole-mount in situ hybridization, and an in vivo transgenic approach. The cardiac phenotype of BMP-2 and MEF2A knock-down zebrafish embryos was analysed. Cardiac contractions were recorded with a video camera. Myofibrillar organization was observed with transmission electron microscopy. Gene expression profiles were performed by quantitative real-time PCR analysis. We demonstrate that BMP-2 and MEF2A are co-expressed in embryonic and neonatal cardiac myocytes. Furthermore, we provide evidence that BMP-2 is required for cardiac contractility in vitro and in vivo and that MEF2A expression can be activated by BMP-2 signaling in neonatal cardiomyocytes. BMP-2 is involved in the assembly of the cardiac contractile apparatus. Finally, we find that exogenous MEF2A is sufficient to rescue ventricular contractility defects in the absence of BMP-2 function. In all, these observations indicate that BMP-2 and MEF2A are key components of a pathway that controls the cardiac ventricular contractility and suggest that the BMP2-MEF2A pathway can offer new opportunities for the treatment of heart failure.